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CHAPTER I 
INTRODUCTION 
Early expe riments in perception, learnin g, memory, and other 
cogn itive processes have dealt with the way in which the physical attributes 
of the stimulus such as size and shape, and the physiological factors of 
the organ ism such as adaptation, acuity, and color blin dness influence 
the response. Recently experimenters have found that psychological 
variabl es like motives, emotions, effort, and past experience also in-
fluence the nature and efficiency of the response (II) (/2) (13) {l.l) {62). In 
particular, the rise in interest in social perception and the projective tests 
has stimul ated research on the effect of these variables on perceptual 
efficiency. Although many studies have been reported, the influence of 
these psychological variables on perception is not clearl y unders toad, 
and several theories have recently been proposed to explain the diverse 
results found in a wide range of situations. 
One of the theories proposed to explain these data is Freeman's 
theory of energy mobilization. Although theories of homeostasis and 
energy mobilization have been frequent in the history of Psychology, 1 
1 One example of how personality theory has used concepts of energy 
distribution and homeostasis is shown in Hal pern {3'B ): " Any theory of 
d)rnamic personality functioning must be based on the following concepts: 
l) All the activity of the individual is goal directed, the goal being the 
achievement of a state of equilibrium. Drive satisfaction and emotional 
security are the basic factors involved in the attainment of equilibrium. 
2) Activity occurs when equilibrium is disturbed. 3) The type of activity 
the individual exhibits will be the result of all the experience he has had 
up to that moment, modified by constitutional factors. 4) The individual's 
Freeman's is one of the few that is amenable to empirical test. Freeman 
suggests the direction such investigations could take when he says (33 ): 
"The notion that the organism possesses a certain amount of 'adap-
tive energy' is by no means new. Many writers have hypothesized that 
when such energy is being employed to combat one type of displacement 
less is available for reacting to other stimulation. No one, however, has 
shown how this theory can bereleased from the bounds of vagary and sub-
jected to experimental check. Study of the home astatic s e q u ence under 
varied conditions of work level is the only feasible approach to the prob-
lem." (p. 111) 
Two important hypotheses in Freeman's theory are: 
1. Efficiency is a function of the amount of energy mobilized 
at a given time. Freeman hypothesizes a reverse U -shaped curve as 
there is an increase in the amount of energy mobilized. 
2. The amount of energy mobilized at a given time is the sum 
of all activities mobilizing energy in the organism. 
Same of the effects of an increase in energy mobilization aroused 
2 
by increasing the effort required in a task have been known for many years. 
Incentives have long been used in_ industry to increase effo;rt in this way 
improving productivity ( /0 ). Instructors have noticed that "learning by 
doing" increases the amount learned and retained (32 ). 
Many casual observations suggest that effort also is an important 
factor in perceptual performance, as well as learning and motor perform-
ance. Judgments of distance seem to improve when the observer takes 
activity is frequently determined by forces of which he himself has no 
awareness." (page 3). Witkin (til~) has recently proposed a sensory-
tonic theo ry of perception based on energy distribution within the organ-
ism. H is concept of "sensory-tonic energy" is similar to Freeman's 
views of the generalized effects of energy mobilized by pas tural or 
muscular changes. 
a deep breath before making the judgment (2b). Identification of aircraft 
improved when the observer stood erect rather than being comfortably 
seated. 
Motives are one of the major energizing forces in the organism. A 
comparison of the performance curves under different drive conditions is 
almost identical to those found with an increase in work induced by mus-
cular effort (31) ( '1'). Anxiety, in particular, has been shown to arouse 
energy changes. These energy changes are evident in the physiological 
and muscular changes which accompany an increase in anxiety ( I ). 
The role of anxiety in situations of varying difficulty has tended to 
confirm the second hypothesis in Freeman's theory. Anxious people, 
for example, have frequently been unable to sustain effort in complex 
tasks (l>8). 
3 
This study is an attempt to test Freeman's hypothesis by investigating 
the effect of muscular ly induced effort on recognition in people varying in 
a.nXiety. 
CHAPTER II 
HISTORY AND BACKGROUND OF THE PROBLEM 
A. The Effect of Effort on Performance 
The research on the effect of work on performance can be sum-
marized in terms of the techniques used to induce the effort condition. 
4 
1. Studies where incentives were used to elicit motivational changes 
ass u med to be directly related to energy ex penditure. In learning experi-
ments, for example, rewards are bel ieved to improve performance by 
increasing the effort ex pended in the task (.33). 
However, the relationship between incentives and efficiency of 
learning is not linear but U -shaped. The similarity of the U -shaped 
curves obtained with an increase in motivation to the curves seen in 
many studies where effort has been induced by an increase in muscle 
activity suggests a close connection between motives and proprioceptive 
stimulation (.27) (31 ). 
Hols ton (3'1) and Blackwell (39) have studied the effect of monetary 
incentives on sensory thresholds. They noted that brightness and tactile 
thresholds were significantly lowered when incentives were increased. 
Two studies have been reported on the effects of rewards and 
punishment on perceptual efficiency. Schafer and Murphy (b'l) found 
that the rewarded face was seen significantly more often than the punished 
face as the figure in a figure-ground relationship. Proshansky and 
Murphy (bb) showed that judgments of weights and length of lines were 
overestimated when the heavy weights and long lines were rewarded and 
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the light weights and short lines punished. 
One major criticism of this technique for producing changes in 
effort lies in the assumption that energy expenditure in all subjects is 
directly related to the quantity of the incentive. The fallacy of defining 
effort in terms of the intensity of the incentive was suggested by Lazarus (1./LJ) 
and Courts {17), and demonstrated empirically by Freeman (3S'). 
Freeman (35) found that individual perceptions were more accurate 
for prediction of energy expenditure {measured by physiological activity 
aroused) than the encouragement given the subject or the intensity of the 
frustrating situation. Two subjects, though repeatedly told that they were 
far below their peers in achievement and would fail, instead of giving up, 
appeared to increase the amount of effort they put into the task and im-
proved their performance. 
Freeman 1s results suggest the need in research using incentives 
for either independent measurements of physiological activity or meas u-re-
ments {through psychological tests) of the strength of motivation. 
2. Studies where effort was varied by increasing the complexity of 
the task. For example, Mayer (5"0) found that the learning curves under 
induced effort varied with the complexity of the target. Four line targets, 
the most difficult, dropped rapidly while the easiest targets, one line 
targets, showed facilitation before dropping. The learning curves of 
the two and three line targets were between these two curves. 
In using this technique, investigators have frequently equated com-
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p lexity with difficulty so that more complex tasks are assumed to require 
more energy expenditure than simple tasks. However, Freeman (35) 
has demonstrated that there is a difference between complexity and difficulty. 
Complexity, he points out, is stimulus defined, while difficulty is response 
defined. Difficulty, therefore, should only be determined by measure-
ments of the muscular and physiological activity during performance. 
Freeman (3"1) found that unless subjects were aware of the increasing com-
plexity of the task, no change in the energy expended resulted. When 
subjects anticipated a more difficult task, although the task complexity 
was unaltered, their performance greatly improved. These results led 
Freeman and Giese (~7) to conclude that: 
"Body accompaniments of performance are intimately related to 
subjective effort and subjective estimation of difficulty and not to goodness 
or poorness of performance as represented by some external criterion." 
(p. 20) 
Individual differences in motivation and ability also contaminate 
many of the results obtained when this technique for inducing effort is 
employed. Simple tasks may be uninteresting to some people, while 
complex tasks may be overwhelming to others. 
3. Those studies of effort which have evolved from two sources, 
er.gography and motor theories of psychological activity. For example, 
muscular effort 2 is induced by applying weights to the extremities or by 
2 The terms muscle effort, muscle tension, muscle tonus, and muscle 
activity, as in many previous studies, will be used synonymously to refer to 
a common result, increased proprioceptive stimulation. 
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requiring the subject to grip a dynamometer as part of the task. I n this 
procedure individual differences in energy level are controlled by taking 
fractions of the maximum grip for each person. 
Studies of the influence of induced muscul ar effort on performance 
have shown a variety of results depending upon the nature of the task, the 
method used to induce the effort, the timing of the muscle effort, and the 
locus of the induced effort. 
M o st investigators who h a ve used induced muscular tension have 
studied the effect of induced effort on learning; With an increase in mus-
cular effort, retention for nonsense syllables ( 1./ ), pursuit learning (JB ), 
addition of figures ( 4 ), and maze learning (1/.f) have been facilitated; in-
creased tension has impaired mental arithmetic (7'1) and form recognition 
l e arning (50); serial learning was facilitated up to a point, then impaired 
when tension i n creased beyond an optimal point (16 ); and analogies tasks 
( q) were unaffected by an increase in muscle tension. 
Only a few studies of the effects of induced muscular effort on per-
ception and sensory thresholds have been reported. In none of these 
studies however was muscular effort systematically varied along the 
whole continuum. 
The earliest report o n the effect of induced muscular effort on 
I I 
sensory thresholds is that of Fere (30) in the late nineteenth century. He 
noted that stimulation of one sense modality reduced sensory thresholds 
in other modalities. Thus muscular tension induced by the ergograph 
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reduced auditory thresholds. 
Jacobson ( "12), studying the effect of relaxation on physiological 
and psychological activity, reported that subjects consistently noted a 
decrease in sensitivity to environmental stimuli when they were relaxed. 
His work was primarily descriptive however, and he made no attempt to 
quantify the data. 
In 1926, Miller (55) investigated changes in motor activity with 
c onstant electric shock stimulation under relaxation and tension, and 
found that the electric shock seemed less disagreeable, less painful, 
and weaker when .the subject was relaxed. (Relaxation was induced by 
Jacobson's method of progressive relaxation.) Miller did not attempt 
to evaluate these results or speculate on their significance. White UN), 
however, has suggested an explanation for Miller's results. He found 
that changes in electrical skin resistance correlated highly with the per-
ception of pain. Electrical skin resistance was much higher when the 
subject was relaxed than when he was tense. 
In 1933, Freeman (3'"1) repeated Miller's experiment on nme 
subjects and found the same results. However, Freeman supplemented 
Miller's work with a study of changes in sensory thresholds during ten-
sion and relaxation. This was not systematically carried out and Free-
man did not describe the procedure he used. He says :(3'¥), 
"Occasional tests made at the close of the experimental sessions 
showed that the sensory threshold underwent greater alteration during 
tension and relaxation than during equivalent periods in the control series. 
The indication was that sensory thresholds .were raised under relaxation 
and lowered under conditions of tension. " (p . 43) 
In a study of the effect on sensation of muscular tension induced 
by postural change, Simpson (70) found that by seating the subject at a 
3 0 ° angle absolute brightness thresholds and tactile thresholds were 
reduced when anti-gravity muscles were put into play. Consistent with 
White's results, Simpson also found that low visual and tactile thresholds 
were associated with lowered electrodermal resistance. 
Only one study, that of Cohen and Lindley (IS), has yielded results 
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inconsistent with the general conclusion that an increase in muscle tension 
reduces sensory thresholds. They found that increased muscle tonus in-
duced by exercise raised vibratory sensibility thresholds. For the first 
two minutes of rest there was no change, then there was a progressive drop 
until thresholds returned to normal. Consistent with this finding, meas-
urements while the subject was relaxed showed lower thresholds than 
under the tension of normal posture. The authors explained their results 
by hypothesizing a rivalry between kinaesthetic impulses and vibratory 
impulses which they believed used the same central connections. 
B. The Relationship Between Anxiety and Performance 
As Deese and Lazarus (21) have stated, the concept of anxiety has 
been used in three ways in experiments on the relationship between 
anxiety and performance: 
l. The drive aspects of anxiety have been used to account for, or 
to predict facilitation of performance. Spence and Taylor (7.3), deriving 
hypotheses of facilitation from Hull's theoretical framework, believe 
that anxiety acts as an irrelevant need, increasing excitatory poten tial, 
in this way facilitating performance. Studies on conditioning confirmed 
these hypotheses. Spence and Taylor (73), Taylor (76), and Spence and 
Farber (~) found that eyelid conditioning was more rapid and extinction 
more difficult in "anxious" than in "non-anxious" subjects (anxiety was 
measured by a question naire adapted from the Minnesota Multiphasic 
Inventory). Welch and Kubis (80), and Bitterman and Holtzman ( 7) con-
firmed facilitation in conditioning with the FGR as the conditioned re-
sponse. The former used as meas u res of anxiety the scores on the 
Spence-Taylor Manifest Anxiety Scale while the latter used clinical 
judgments. 
Bindra, Paterson, and Stizeleski ( {; ), however, found that where 
conditioning was not of the avoidance type, no difference between anxious 
and non-anxious subjects occurred. They used the salivary response 
as the conditioned r e sponse and the Spence -Taylor Manifest A nxiety 
Scale as the measure of anxiety level. 
2. Anxiety is believed to be an irrelevant drive which increases 
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the strength of competing responses as well as those responses appro-
priate to the task. Results on complex learning have consistently shown 
impairment of performance in high anxious groups. For example, Farber 
and Spence (2'1), and Axelrod, Heilizer, and Cowan ( 3 ) found that at more 
difficult choice points, the 1-un-anxious group was superior to the high 
anxious group, but this superiority was reversed on tasks with simple 
11 
choice points. Davids and Eriksen ( /9) observed that the number of 
associations to 1 0 0 stimulus words had a high positive correlation with 
anxiety level. Anxiety thus appears to increase the number of responses 
that are above threshold; the greater the number of responses, the greater 
the interference among responses at choice points. 
3. The concept of anxiety has been used to refer to affective re-
sponses which interfere with adaptive performance. Most clinical theories 
of personality use the concept of anxiety in this way. 
Research using the concept of anxiety in this affective sense has 
been of two types: 
a. Non-affective stimuli used with groups in whom affective re-
sponses are assumed to be high. 
Malmo and Amsel (4'i1) compared sixteen anxiety neurotics with 
sixteen normals in serial l earning and found poorer performance in the 
patients. Lazarus and Deese ( lf3) found that the degree of blocking on a 
sorting test was directly related to the anxiety score. 
Two studies have been reported which used non-affective stimuli 
in perceptual tasks. E. and P. Slater (7/) found neurotics were inferior 
in visual acuity to normals of the same age, intelligence, and socio-
economic status. Postman and Bruner (/,'I) reported a breakdown in 
perceptual efficiency with indiscriminate guessing, and raised recognition 
thresholds when anxiety was aroused by badgering and continuous criticism. 
b. Affective stimuli used to arouse anxiety. 
Research on the perception of affective stimuli has yielde d 
contradictory results. In some cases, high recogn ition thresholds were 
found and explained by postulating a process of " perceptual defense." 
(5.3) ( (,S) In other cases, low recognition thresholds were found and 
explained by postulating a process of "perceptual vigilance." ('3) (79) 
Lazarus and Eriksen {1·1'7), and Lazarus, Eriksen , and Fonda (45) at-
tempted to e x plain why "perceptual defense" occurs in some people while 
"perceptual vigilance" occurs in others. They found a consistency in the 
individual's ways of handling a variety of anxiety-provoking situations. 
Hysterics, who attempt to block out environmental stimuli by avoidance 
and denial have high recognition thresholds for affective material, while 
obsessive -compulsives, who actively attempt to cope with their anxieties 
by intellectualization and isolation, have low recognition thresholds for 
the affective stimuli. The authors concluded that "perceptual defense" 
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and ''perceptual vigilance ", ·:.ther.efor.e, were reflections of learned defensive 
patterns for handling threatening stimuli. 
A major criticism of most of the experiments on " perceptual defense" 
and "perceptual vigilance" lies in the absence of independent measure-
ments of · the intensity of anxiety aroused by the affective stimuli. The 
results of an experiment by Trehub (79) suggest that the occurrence of 
"perceptual defense" or "perceptual vigilance" may be related to the 
amount of anxiety ( and concomitant autonomic a c tivity) aroused by 
affective stimuli. Trehub found that as the GSR increased, brightness 
thresholds first dropped then rose. 
C. Relationship Between A nxiety and Muscle Tension 
I I 
Fere (.~o) was one of the first to notice the energizing effect of the 
emotions as reflected by muscular activity. Since his early studies, a 
great deal of work has been done in investigating changes in muscular 
activity resulting from emotional stimulation. Plutchik ( bO) has sum-
marized the results of these studies and related them to psychopathology. 
He has c oncluded that: 
"In the light of facts and studies which have been presented, the 
conclusion may be drawn that the existence in any individual of persistent 
muscle tension is an index of the fact that an equally persistent conflict 
exists, or that the individual has experienced frustration which is in some 
sense still unresolved. Chronic muscular tensions can be conceived as a 
continuous state of readiness indicating present day conflicts or frustra-
tions." (p. 62) 
Because of the close connection between anxiety and muscular 
activity, changes in muscular activity are often used as measures of 
anxiety. In the Spence-Taylor Manifest Anxiety Scale, for example, 
many items refer directly to bodily symptoms and muscular changes. 
Duffy (2'1) has related muscular tension, emotion, and effort. She 
says, 
"Increases in tension of the skeletal muscles appear to represent 
increases in excitation. They may result from any type of stimulation, 
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but are found in most extreme -degree under the influence of what are 
commonly termed exciting 'emotional' stimuli. They seem to be parti-
cularly characteristic of stages of 'effort' and their association with the 
excited {or sthenic) emotions is probably due to the fact that such emotional 
states are notably 'striving' or 'effortful'." {p. 543) 
D. Relationship Between Anxiety and Performance Under Different 
Effort Conditions 
Bills ( lf) was the first to observe a wide number of group differences 
in experiments using muscle tension. Block ( '1) believed that individual 
and group differences obscured any systematic changes in analogies tasks. 
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Stauffacher and Bills (S) investigated some of the variables that 
might obscure any systematic effect of muscle tension. They fo und that 
subjects with high learning scores reached their optimum sooner under 
induced tension than subjects with low learning scores. They hypothesized 
that physical and mental effort summate and "good subjects are those who 
work up to the limit of their ability and poor learners do not work up to 
the limit of their possibilities. The tension may then be a stimulus which 
operates in such a manner as to make those subjects work at a higher 
level of efficiency. Induced tension would then be effective on those sub-
jects who are working below the level of their highest potential efficiency. 11 
( p. 2 71) 
Courts (16) tested this summation hypothesis and found no significant 
difference between the optimal points of tension of good and poor learners, 
though poor learners did somewhat better than good learn ers as tension 
increased. Although there was no significant difference in the optimal 
points of tension, Courts found that the scores of good performers dropped 
more rapidly than those of poor performers beyond the optimal p oint of 
tension. 
In a recent study, Mayer (51) found those subjects who without 
tension obtained the highest recognition scores, dropped rapidly as tension 
increased while those subjects with the lowest sco res rose rapidly. There 
was also an earlier and more rapid decline in efficiency with increased 
muscular tension as the stimuli became more complex. 
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The summation hypothesis has been confirmed where emotions were 
considered energy states. When effort was aroused by increasing the com-
plexity or difficulty of the task, the performance of "high anxious" subjects 
have frequently dropped or remained constant, while 11 low anxious 11 sub-
jects have usually improved. Lucas ('i7), for example, reported that the 
performance in a 11 low anxiety 11 group improved -while the performance of 
a 11 high anxiety 11 group did not change when difficulty was increased in a 
learning task by increasing the intra-serial consonant duplication. 
Montague (Sb) varied difficulty by varying the association value and 
intra-list similarity. When he increased the difficulty by lowering the 
association value and increasing the intra-list similarity, the performance 
of the "high anxiety11 group was much poorer than the 11 low anxiety 11 group. 
When the lists were 11very easy' 1 , i.e. of high association value and low 
intra-list similarity, the 11 high anxiety11 group was superior to the "low 
anxiety 11 group. 
Two studies by Lazarus, Deese, and Hamilton (2~) and Deese, 
Lazarus, and Keenan (23) also show results consistent with the summation 
hypothesis. In one list of nonsense syllables, high anxiety subjects 
learned more rapidly than low anxiety subjects. However, when the list 
was made more difficult by producing maximal duplication (twelve con-
sonant syllables were used with only five different consonants), the 11 low 
anxiety '' group scored higher (though not significantly) than the "high 
anxiety'' group. 
E. Theoretical Approaches 
Many theories have been proposed to explain the effect of muscular 
effort and anxiety on performance. Robinson (67) made the first theoreti-
cal attempt to explain these results. 
He derived three hypotheses of facilitation from the results of early 
work by Bills and Freeman. These hypotheses were: 
1. The greater the muscular excitation the quicker and more accu-
rate will be even the most complex response patterl'ls. 
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2. Increased muscle tension produces a general readiness for move-
ment. Dynamometer pressure brings about a widespread increase in tension 
thereby producing a readiness to act in many muscle groups. 
3. Complex activities are open to conflict and are easily unbalanced. 
Proprioceptive stimulation serves to hold the outside world constant while 
the subject is performing the complicated work. 
Though Robinson's hypotheses may help explain those studies showing 
facilitation of performance, they are inadequate in the many cases where 
an increase in muscle tension has produced impairment of functioning. 
From the early theories of attention of M~nsterberg (5i'),attempts 
were made to explain the results by postulating two competing tendencies 
of attention and dis traction (SO) (S7). These explanations distinguish be-
tween relevant and irrelevant effort. When effort is relevant, attention 
is focussed (a set is aroused in the subject), and performance is facili-
tated. Irrelevant effort, on the other hand, divides attention (conflicting 
sets), in this way impairing performance. Where both facilitation and 
impairment have been found, the suggestion is made that relevant effort 
becomes distracting when it goes beyond a certain point. 
These theories of attention and distraction easily become circular. 
Effort can be classified as relevant or irrelevant only after facilitation 
or impairment has been found. Until there is an independent measure of 
relevancy or attention, such theories are of limited value. 
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Deese and Lazarus (21) have proposed a theory of generalized pat-
terns of response to stimuli associated with threat. Eriksen and Davids 
(2!), Deese, Lazarus and Keenan (23), and Eriksen found a high correlation 
between anxiety as measured on the Spence-Taylor Manifest Anxiety Scale 
and the psychaesthenia-hysteria personality dimension. Those with high 
hysteria scores were low in anxiety score, and high in independent measures -
of repression. The high psychaesthenic scores were associated with high 
anxiety scores and low repression scores. According to this theory, pre-
d ,ictions of an individual's performance under tension can be made from 
an analysis of the characteristic defense mechanisms the individual uses. 
This theory appears to explain why some people do better while others 
drop when effort or anxiety is increased. However, it does not adequately 
account for the results of many studies in which the performance of the 
same individual is first facilitated then impaired. 
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Trehub (78) has proposed a theory of intersensory stimulation to 
account for facilitation and impairment in the s arne individual in a given 
sensory modality as the stimulus intensity in another modality is increased. 
Although there have been many studies of intersensory stimulation 
{Simpson (70) has summarized these studies), Trehub is one of the first 
to formulate clearly a mathematical theory of the summation of neural 
impulses. 
Recently Meyer (SLJ) has proposed a theory of efferent neural inter-
action. He states that two or more simultaneous responses are inter-
related in so far as they use similar motor pathways. A given response 
is facilitated when a response occurs in a neighboring neural channel. 
However, the most comprehensive theory on the effect of such 
variables as anxiety and muscle effort on performance has been pro-
posed by Freeman. 
·CHAPTER III 
THEORETICAL FORMULATIONS AND STATEMENT 
OF THE PROBLEM 
Freeman assumes that the o rgan ism is a fin ite energy system. 
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He d efines energy in physical t e rms as "the arran g e m e nt of work capac-
ities, p oten tial a nd aroused, which fo rm a unifo rm whol e 11 {.33). Stimu-
lation produces a n imbalance in this energy system and concurrent motor 
a nd sensory changes. A r e s p onse is an attempt on the part of the organism 
to res tore homeostasis . However, muscular chan ges occuring during a 
response produ ce additional proprioceptive stimulation which Freeman 
calls "ba cklash excitation. 11 This raises the energy lev el a gain re-
sulting in sensory a n d motor activity. The se energy changes can b e 
recorded mechanically or electrically (Davis {20) has lis ted the large num-
ber of techniques for recording energy changes). 
Jacobson ('-12) noted how the definition of energy in physical t e rms 
serves to unify psychological and physiolo gical activity: 
"In physical terms, the energy expe nded "in a neuromuscular pat -
tern is i d entical with, and not a transformation of the energy of the cor-
responding mental and e m o tional activity. 11 {p. 2 9 5) 
Freeman divides the home o static s e quence into three phases: 
1. Mobiliza tion. 
Bodily energies are aroused to meet stimulus induced dis-
placement . 
2. Discharge . 
Arous e d energies are externally expressed by an overt re-
sponse. 
3. Recovery . 
The e n ergy sys tern retu rns to the origina l condition. 
Measurements of physiological a nd motor changes can be made at 
any of these three 'phases. 
Freeman hypothesizes the following hom e ostatic response sequence 
curve to describe changes in response efficiency as a function of the 
energy mcbilized: 
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ENERGY MOBILIZED 
A. The minimal tension level, that is, the tension in the organism 
when relaxed, is called the basic en ergy level. The basic energy level 
is mor e specifically defined by Freeman as "the internal condition from 
which the organism is displaced and toward which the overt response 
discharge tends to produce a return." Basic energy levels are altered 
with changes in the condition of the organism produced by exercise, 
sleep, and chronic emotion a l con ditions. 
B. Excitation curve. 
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According to Freeman, excitability thresholds are reduced 
as e n ergy is m obilized. . The efficiency of psychological processes is 
increa sed because the organism is more sensitive to environmental 
stimuli. 
C. Optimal point of tension. 
For each task there is a level of tension at which efficiency 
is maximal. This level is called the optimal point of tension. This 
optimal point of tension varies with changes in the basic energy level, 
the compl exity of the response needed for equilibrium, and the locus 
and timing of the tension. For example, Freeman (3') found different 
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optimal points of tension for finger oscillation, mirror drawing, mental 
arithmetic, and eyelid reflex tasks. Mayer (SO) found that the optimal point 
of tension depended upon the complexity of the task; the more complex 
the task, the sooner the optimal point of tension. 
D. Reduction of efficiency (inhibition). 
Beyond the optimal point of tension, an increase in tension 
produces neural disorganization. This breakdown in efficiency results 
from diffuse discharge of energy in emotional responses. Discriminations 
break down and learning is impaired. 
Freeman believes that the variety of results in many studies does 
not mean that results are contradictory. The results differ because dif-
ferent parts of the homeostatic response sequence curve have been m eas-
ured. 
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The second major hypothesis in Freeman's theory is the summation 
of energies in the organism as suggested by Bills and Stauffacher. The 
specific response is the product of stimulus induced excitation and the 
background energy condition of the organism. As Freeman states (33), 
"It was found that the way the organism reacts to a displacing stimulus 
is as much a function of previously mobilized energies as those directly 
aroused, the overt reaction will attempt to homeostate the general energy 
level existing at the moment of stimulation. Up to a point, the higher 
this level, the more energy will the focal part reaction discharge and 
expel. Beyond this point, the mobilized energies are likely to flow over 
into antagonistic response channels with the result that the effectiveness 
of the focal reaction is decreased." (p. 70) 
* * * * 
Freeman's basic assumptions are: 
1. Efficiency of performance is a function of the energy level of 
the organism. 
2. Starting from a state of relaxation, a rise in mobilized energy 
increases efficiency to a maximum beyond which an increase in energy 
results in a progressive decline in efficiency. 
3. Energy changes can be produced by induced muscular effort, 
varying the difficulty of a task, and varying the strength of motivation. 
4. The energies aroused in the organism are the sum of all acti-
vities <Occuring in the organism at a given time. 
The following predictions can be derived from these assumptions: 
1. Starting from a point of zero induced tension, efficiency of 
visual recognition will rise to a maximuJ:TI, then decline as the amount 
of induced tension in creases. 
2. The more difficult the recognition task the soone r the point of 
optimal efficiency will be reached. 
3. The point of op timal efficiency will occur sooner in anxious 
than in non-anx ious subjects. 
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CHAPTER IV 
EXPERIMENTA L PROCEDURE 
A . Selection of Subjects 
1. Spence -Taylor Man ifest Anxiety Scale 
The Spence-Taylor Manifest A nxeity Scale was used to select 
subjects fo r the three groups. This scal e, developed by Taylor (7S) 
from items in the Minnes o ta Multiphasic Inventory, consists of 50 
anxiety True - Fal se items with 175 filler items presented as "Bio-
graphical Inventory. " These 50 items were selected by clinical psy-
chologists as representing the direct observable reactions of manifest 
anxiety (restlessness, tens eness, excessive perspiration, etc.). (A 
sampl e form is in Appendix D). 
Test-retest reliability studies done by Taylor (7S) after three 
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weeks showed a Pearson product moment r of. 89. Retests on 163 students 
after five months showed a correlation of . 8 1. 
Validity studies have bee n of two kinds: where the criterion has 
been another anxiety scale, and where the validity criterion was clinical 
jud gment or diagnosis. Comparisons with Winne's neuroticism scale 
done by Holtzman, Calvin , and B'itterman ('ip),and Deese, Lazarus, and 
Keenan (13) yielded a correlation of. 74 and. 69 respective ly. Taylor (75) 
found that the median score of 103 neurotic and psychotic patients was 
equivalent to the 98 .8 percentile of normal subjects. Durkee, Buss, 
Wiener, and Baer (25) compared ratings by four psychologists on 73 
patients in a neuropsychiatric hospital with scores on the Spence-Taylor 
S ·cale. The mean correlation among judges for overall ratings of anxiety 
and the Spence-Taylor Scale was . 83. The validity of the scale has also 
been confirmed by its success in predicting differential performances 
in many situations. 
Recently the scale has been presented as the 50 anxiety items 
without the 175 filler items. McCreary and Bendig (5.2) reported a cor-
relation of . 95 between the original 225 item form and a second form of 
the 50 items. Mandler ( L/9) found a correlation of . 85 between the two 
forms. Because of this high correlation between the short form and the 
long form, the short form was used in this study. 
2. Selection of Subjects 
The Spence-Taylor Manifest Anxiety Scale (Short Form) was 
administered to over 300 students, male and female, in elementary Psy-
chology classes at Boston University. Six male subjects with scores on 
the Anxiety Scale of 1-5 constituted the 11 low anxiety 11 group; six males 
with scores of 24-28 the 11high anxiety1 1 group; and 6 males with scores 
of 13-15 the 11 m edium anxiety 11 group. All subjects had 2 0/2 0 visual 
acuity corrected or uncorrected. Two subjects with low anxiety scores 
and one with a medium score were eliminated because of thresholds too 
high for this study. All the subjects were right-handed. The age range 
was 18-42 years. 
B. Apparatus 
1. Apparatus for Stimulus Presentation 
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The electronically timed tachistoscope shown in Figure 1 was 
used to present the targets. This instrument was capable of cumula-
tive exposure speeds ranging from . 001 sec. to 10 seconds. The 
electrical design of the tachistoscope is shown in Figure 2. 
Targets were presented on 2 1/4" x 2 1/411 opaque slides on a 
kodachrome slide changer attached to a mask behind the tachistoscope. 
{See Figure 1). The opening in the mask was 1 1/2 11 in diameter. 
The targets were illuminated by one 4 watt 11 standard cool white 11 
fluorescent lamp on the pre-exposure side and two 4 watt 11 standard 
cool white 11 fluorescent lamps on the exposure side. The pre-exposure 
lamp remained on when the exp osure lamps flashed. Four perpendicular 
lines from the centers of the sides of the pre -exposure field were used 
for fixation. At the center of the field where the lines would ordinarily 
meet there was a two inch break. The targets appeared in the center of 
the field between these lines. The pre -exposure field illumination was 
10. 2 foot-candles. The exposure field had an illumination of 12. 1 foot-
candles. 
2. Apparatus for Induction of Muscular Effort 
The Smedley hand dynamometer was used to induce a graded 
series of effort conditions. The dynamometer was modified by placing 
it on a mount and adding an electrode which was connected to the tachis-
toscope timer. As shown in Figure 4, the electrode consisted of 3 parts: 
(1) adjustable contact unit, {2) a slide ring on which part (1) was able 
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FIGURE 1 
The Apparatus 
A. Tachistoscope 
B. Dynamometer 
C. Microswitch 
D. Slides of the Targets 
E . Electronic Timer 
F . Voltage Regulator 
G. Adjustable Platform 
H. Slide changer with Aperture 
I. Head Rest 
J. Elbow Rest 
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FIGURE 3 
The Apparatus with Subject in Position 
FIGURE 4 
The Dynamometer 
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to move and against which it was secured with a set screw, and (3) a 
metal contact strip attached to the pressure indicator. As soon as the 
pressure indicator touched the copper contact the tachistoscope would 
flash. The copper contact spread over ten kilograms on the scale per-
mitting the subject to go past the point of contact without flashing the 
tachistoscope a second time. To reduce slipping on the smooth metal 
surface, the handles of the dynamometer were wrapped with cloth mask-
ing tape. The dynamometer handles were adjustable for individual dif-
ferences in hand size. Provision was made for positioning the dynamo-
meter to accommodate individual differences in forearm length by fasten-
ing the dynamometer mount on a sliding platform whi ch could be moved 
four inches along the table edge. 
3. Stimulus Materials 
The five standard photographic resolution targets shown in 
Figure 5 were used as stimuli. They were the Landolt circle, annulus, 
divided square, three parallel lines, and the Snellen E. All the targets 
were drawn according to the specifications listed by Perrin and Altman 
(5'q ) . 
All the targets were l/8" in diameter or along a side. The visu.al 
angle subtended was .17. 9'. 
The targets were reproduced on high contrast paper. Each target 
was in the center of a white circular field one inch in diameter. 
The confusion targets used in the experiment were an asterisk, and 
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figure 5 
The Targets Used in the Experiment 
and a square without the dividing line. These targets had the same 
visual angle as the experimental stimuli. A blank card was also used 
as a confusion target. 
C. Experimental Procedure 
1 . Reliability 
Two questions of reliability arise in research of the kind pre-
sented in this study. How reliable are day to day measurements of 
recognition? How reliable is the subject's report on a given day? 
Two subjects were used in a study of day by day variation. Both 
were tested four different days under observation conditions, and four 
different days at 3/4 tension. The instructions were slightly different 
in the reliability study from the major experiment: no confusion stimuli 
were used, and only 70 presentations were given(. 002 sec. speed was 
not used). Blanks were used to test the reliability of the subject's re-
port on a given day. If the subject was responding to cues other than 
the stimulus itself, a large number of target responses would be expected 
on the blanks. 
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The number of targets correctly identified for the four presentations 
on different days is shown in Table I. These results were evaluated by 
Blackwell's x2 technique for evaluating day to day variation ( 8 ). The 
x2 values and their probability are presented in Table II. Day to day 
variations are not great. The scores at Observation are more reliable 
than those at 3/4 tension. Total recognition scores are more reliable 
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TABLE I 
Recognition Scores for the Two Subjec t s for Observation and 
3/4 Tension Conditions (4 Session s) 
Observation Day l Day 2 Day 3 Day 4 
Subject A 
Totals 46 47 45 43 
Circles 25 23 27 26 
Squares 21 24 18 17 
Subject B 
Totals 48 51 48 52 
Circles 28 27 2 9 30 
Squares 20 24 19 22 
3/4 Tension 
Subject A 
Totals 50 48 49 50 
Circles 2 9 28 29 30 
Squares 21 20 20 20 
Subject B 
Totals 54 54 48 48 
Circles 30 34 30 31 
Squares 2 4 20 18 17 
TABLE II 
Reliability Study: x2 a n d Probability Values for the T wo Subjects 
for Observation and 3/4 Tension Conditions (4 Session s) 
Observation 
Subject A 
Totals 
Circles 
Squares 
Subject B 
Totals 
Circles 
Squares 
3/4 Tension 
Subject A 
Totals 
Circles 
Squares 
Subject B 
Totals 
Circles 
Squares 
x 2 
• 9 2 
1. 25 
3.43 
• 87 
. 96 
1. 77 
. 27 
• 41 
. 09 
2. 58 
3. 07 
3. 29 
p 
. 90 
. 75 
. 35 
. 83 
. 81 
.63 
. 96 
. 94 
. 99 
. 46 
. 4 0 
. 36 
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than the scores on circular and square targets. 
The blank target, added primarily to discourage guessing, also 
served to evaluate the reliability of the subject's reports on a given day. 
The subject was not told that one of the twenty-three presentations would 
be blank. 
The responses to the blank target are shown in Table III. The 
"blob" category included six responses of "white blob" given by one sub-
ject. The data clearly show that the subjects responded to the stimulus, 
not to other cues. Only two responses of a target were given out of a 
total of 432 responses. 
TABLE III 
Responses to the Blank Target 
Response 
"flash," "light," "no target," or 
"nothing there. " 
"blob" or "blur" 
target 
"don't know" 
Total 
Number 
400 
29 
2 
l 
432 
92.6 
6.7 
• 5 
. 2 
100.0 
Another measure of reliability is to plot the number of correct 
responses against the exposure time. Ammons ( 2 ), inferring from the 
learning theories of Hull (1.//) and Tolman (77) to perceptual behavior, 
predicts a negatively accelerated curve. Figure 6 shows this curve 
when all six effort conditions are pooled (N = 8.640 ). 
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Although there were daily variations in maximum dynamometer 
pressure (See Appendix B), at no time was the tension at a lower frac-
tional level higher than that at a higher level. Appendix C shows the 
absolute pressures . for each of the tension conditions for the eighteen 
subjects. 
2. Practice Session 
In an attempt to familiarize the subjects with the apparatus and 
the task thereby reducing variation caused by differences in learning 
ability, the first session was a practice session. 
The subject was tested for visual acuity using the Snellen Visual 
Acuity Chart. Following this, he was asked to adjust his chair to a 
level at which his optical axis was in the center of the tachistoscope's 
aperture. The dynamometer was then adjusted so as to be most con-
venient for his hand size and arm length. 
36 
Upon completion of these adjustments, the following instructions 
were read to the subject: 
"In this experiment we are interested in some of the factors that 
influence visual perception. This machine is called a tachistoscope. It 
flashes targets at different speeds. You will be asked what you see at 
these different speeds. 
"These are some of the targets that will be flashed. Tell me 
what you see." (The 10 targets were presented at a one second exposure 
speed and the subject was corrected if he gave a name different from 
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that used in the study). "Remember ---there is a vertical square, a 
horizontal square, vertical lines, horizontal lines, an E, a doughnut, 
and a C with the opening to the left, right, top, and bottom. 
"Sometimes the flash will be so fast you will see only a light flash, 
like this." (A target was presented at. 001 sec.) 
"At other times you will easily see the target, like this. " (A 
target was presented at . 1 sec.) 
"At still other times you will just barely make out some figure, 
like this. (A target was presented at • 005 sec.) 
"Each time the light flashes tell me what you see. If you only see 
a flash of light, say so. If it looks like a b l ob, say so. If it looks like 
a figure tell me which one. Remember --- sometimes targets will be 
presented which have not been shown to you. 
"When you name something you have seen, you will be asked for 
a statement of confidence. Say 'sure' if you are certain of what you say, 
'doubtful' if you are uncertain, and 'guessing' if you are guessing. Here 
are some examples. " (Targets were presented at . 003, . 007, and . 0 17 
seconds and the subject was corrected or reminded if he has forgotten 
the directions). 
"At certain times you will set off the flash by squeezing this dyna-
mometer with your left hand. A dynamometer is an instrument for meas-
uring grip pressure. Try it." (Subject set off light at 1 sec.) "You need 
not press it rapidly. Just press slowly until the light goes on. After the 
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light has gone on you can let go. Each time the light goes on tell me what 
you see. Try it. Press the dynamometer when I say 'PRESS'." (The 
subject was given three examples at. 005, . 01, and. l sec.) 
A maximum reading of dynamometer pressure was then taken. The 
subject was told, "I want you now to squeeze the dynamometer as hard as 
you can and hold it there until I say 'Stop'. When 1 say 'PRESS' you are 
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to start." The reading at the end of 15 seconds was taken as the maximum 
pressure for the day. 
3. Experimental Sessions 
Each of the six experimental sessions began with a maximum 
reading for the day. The initial adjustments were the same as that in 
the Practice Session. 
The subject was then told: 
"Let's run through the targets again." (The 1 0 targets were 
presented at l sec. speed with corrections made if the subject forgot 
the names). "Remember --- there are a vertical square, horizontal 
square, vertical lines, horizontal lines, an E, a doughnut, and a C 
with the opening to the right, left, top, and bottom. 
"The targets will now be presented in random order. Each time 
the light flashes you are to tell me what you see. If it is only a flash, 
say so. If it is a blob, say so. If it is a target, tell me which one it 
looks like. Remember there will be targets presented that you 
have not seen before. 
"Each time you name something you have seen you are to state 
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whether you are 'sure 1 , 'doubtful', or 'guessing'. 
"When I say 'PRESS' you are to press this microswitch (or dyna-
mometer). Try it." (The subject was given two examples at . 003 and. 007 
sec.) 
When the dynamometer was used, the following instructions were 
added: "You need not press it rapidly. Just press slowly until the light 
goes on. After the light has gone on you can let go. Each time the light 
flashes tell me what you see." (Again the subject was given two examples 
at . 003 and . 007 sec.) 
The stimuli were presented in an order randomized for time and 
tar'get. (Appendix E shows the first page of the data books showing the 
random order for the first day). Inter-target presentation time was ten 
seconds. Eighty experimental targets and twelve confusion targets were 
presented each day. Twenty-three stimuli (2 0 experimental targets, the 
blank, the asterisk, and the square) were presented at one sitting. Fol-
lowing each sitting, the subject was given a five minute rest period. The 
daily sessions consisted of four sittings of twenty-three stimuli, a total 
of 92 presentations per day. 
Each target was presented each day at . 002, . 004, • 006, . 0 08, 
. 010, • 012, . 014, and. 016 seconds. To prevent recognition of the con-
fusion targets with a high degree of certainty, each confusion target was 
presented only at . 002, . 0 04, . 006, and. 008 seconds each day. 
The data were collected on data sheets similar to the one presented 
in Appendix E. The subject 1s response was recorded verbatim. If the 
response was not clear, the subject was asked to draw what he saw. 
The graded series of fraction dynamometer pr-essures used were 
0, 1/8, 1/4, 3/8, 1/2, and 3/4. The dynamometer adjustable contact 
unit was set for the fraction of the subject•s maximum grip for that 
session. The order of presentation of the fractional pressures was 
counterbalanced. 
An attempt was made to control motivation by telling the subject 
that he would earn seven dollars, no more, and no less. 
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CHAPTER V 
RESULTS 
A. Effect of Effort on Efficiency of Recognition 
The first prediction was based on Freeman 's hypothesized homeo-
static response sequence curve. As muscular tension increases, per-
ceptual efficiency should rise up to an optimal point then decline. The 
measure of perceptual efficiency in this experiment was the number of 
targets correctly identified. 
The means and standard deviations of the total group for the six 
tension conditions are presented in Table IV. (The raw scores for the 
eighteen subjects appear in Appendix A). W hen these means are plotted 
they show the curve in Figure 7. There is a gradual rise in perceptual 
efficiency to 1/4 tension. Beyond this p oint, increased tension results 
in a fall in efficiency until the mean score at 3/4 tension is almost 
identical with the score at Observation. 
TABLE IV 
Mean Total Recognition Scores and Standard Deviations for the Six 
Tension Conditions (N = 18) 
Mean Score 
S.D. 
Obs 
40.8 
10.2 
1/8 
45.5 
7.6 
1/4 
47.8 
9.2 
3/8 
46. 1 
13. 2 
l/2 
44.6 
11. 0 
3/4 
41. 3 
13.3 
Analysis of variance presented in Table V yields an F value of 3. 3 9 
between the tension conditions. This value is significant ·for 5 and 7 5 de-
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grees of freedom beyond the . 01 level. 
TABLE V 
Analysis of Trend of Total Recognition Scores for the Six Tension 
Conditions and the Three Anxiety Groups 
Source of Variation Sum of Squares d. f. Mean Squares F p 
Between Groups 1485.4 2 742.7 1. 58 >. 05 
Between Conditions 6 93.7 5. 138.7 3.39 <. 01 
G roupsxConditions 1276.3 10 127.6 3. 12 <. 01 
Between Subjects in 7034.6 15 469.0 
same group 
Subjects><C onditions 3064.3 75 40.9 
{pooled) 
Total 13554. 3 107 
The first prediction is confirmed. In perceptual tasks, as well 
as in learning and motor tasks, an increase in muscular tension improves 
efficiency up to an optimal point beyond which an increase in tension 
reduces efficiency. 
B. Relationship Between Muscular Effort, Difficulty, and Efficiency 
of Recognition 
The second prediction was derived from the summation hypothesis. 
Because energies summate in the organism, a more difficult task where the 
organism is already mobilizing energy, should require less induced effort 
to reach optimal efficiency. The response sequence curve should be dis-
placed to the left. 
While there was no independent procedure for designating difficulty 
of the targets, analysis of the responses to the targets revealed that 
fewer square targets were identified correctly than circular targets at 
all tension levels (although all targets were of the same size). For the 
purposes of this study, difficulty will be defined in terms of the number 
of correct recognitions at Observation. Square targets, therefore, 
should require less induced tension to reach optimal efficiency than cir-
cular targets. 
Tables VI and VII show the means and standard deviations for the 
circular and square targets. 
TABLE VI 
Mean Recognition Scores and Standard Deviations of the Circular 
Targets at the Six Tension Conditions 
Mean Score 
S.D. 
Obs 
23.9 
5.4 
1/8 
27.2 
3.8 
1/4 
27.6 
4.5 
TABLE VII 
3/8 
26.8 
5.8 
1/2 
27.3 
4.5 
Mean Recognition Scores and Standard Deviation s of the Square 
Targets at the Six Tension Conditions 
Mean Score 
S.D. 
Obs 
16. 9 
5. 8 
1/8 
18.3 
5 . 0 
1/4 
20.3 
5. 7 
3/8 
19.3 
8.3 
1/2 
17. 3 
7. 3 
3/4 
24.8 
6. 1 
3/4 
16.6 
7.8 
45 
46 
The curves of these means are seen in Figure 8 . The statistical results 
are presented in Table VIII. 
TABLE VIII 
Analysis of Trend of Recognition Scores of Square and Circular Targets 
for the Six Tension Conditions 
Source Sum of Squares d . f. Mean Square F p 
Between Groups 3568. 9 1 3568. 9 107.4 <. 01 
Between Subjects 
Between Conditions 
Groups x Condition s 
Groups x Subjects 
Subjects x Conditions 
Groups x Subjects 
x Conditions 
Total 
4232.2 
342. 1 
56.2 
564.3 
375.5 
216 0 . 1 
11299 .3 
17 249.0 
5 68.4 
5 11. 2 
. 44 >· 05 
17 33.2 
85 4.4 
85 25.4 
21 5 
Analysis of trend yields an F value for level differences of 107. 4 which 
is significant far beyond the . 01 level for 1 and 17 degrees of freedom. 
However, the F value of . 44 for trend differences was not significant. 
Thus, although there are differences in difficulty between circular and 
square targets, tension has the same effect on both groups. 
C. Effort, Anxiety, and Efficiency of Recognition 
The third prediction, also derived from the summation hypothesis, 
stated that anxious subjects, already mobilizing energy in an attempt to 
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deal with affective stimuli., will require less induced tension to reach 
maximal efficiency than non-anxious subjects. Those subjects with 
high scores on the Spence-Taylor Manifest Anxiety Scale, therefore, 
should drop sooner as tension increases than the subjects with low 
scores on the scale. 
The results are in the opposite direction. Figure 9 shows the 
curves of the means listed in Table IX. Starting at about the same 
point at Observation, the "high anxiety" group improves greatly as ten-
sion increases, dropping only slightly at 3/4 tension; the "medium 
anxiety:" group rises rapidly and falls rapidly; while the "low anxiety" 
group rises slightly and drops rapidly. There is little overlap between 
the groups. 
.TABLE IX 
Mean Total Recognition Scores and Standard Deviations for Tension 
Conditions for the Three Anxiety Groups 
Obs 1/8 1/4 3/8 1/2 3/4 
High 
Mean Score 41. 7 47.0 51. 7 52.3 52.0 48.5 
S.D. 7. 8 7.2 7.2 7.9 6.4 7. 5 
Medium 
Mean Score 40 . 7 49.2 50.2 46.3 41.7 38 . 5 
S.D. 14. 8 7.8 10.3 19. 1 14.8 16.6 
Low 
Mean Score 40.0 40.2 41. 7 39.8 40.0 37.0 
S.D. 9.4 5.4 8.6 8.6 6.9 13. 1 
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Analysis of trend of the total recogn ition scores for the three 
anxiety groups is shown in T a ble V. The F value for level differences 
so 
·is 1 . 58, not significant a t 2 and 15 degrees of freedom. However, the F 
value for trend differences is 3. 12 which is significant at 10 and 75 degrees 
of freedom beyond the . 0 1 level. Bartle tt's test for homogeneity of variance 
of the three groups was n o t significant for all the tension conditions. 
When the targets are separated in terms of difficulty {circul ar vs. 
square targ e ts) there are major differences in the r es p onses of the three 
a n xiety groups. Tables X and XI show the means and standard deviations 
on circular a n d square tar gets for the three gr .) ups. These values are 
plotted in Figures 10 and 11. 
T A BLE. X 
Mean Recognition Scores and Standard Deviations of Circular Targets 
for Tension Conditi ons for the Three Anxiety Groups 
High 
Mean Score 
S.D. 
Medium 
Mean Score 
S.D. 
Low 
Mean Score 
S.D. 
Obs 
25.3 
3. 8 
23. 8 
7. 8 
22. 5 
4. 4 
1/8 
28.0 
3. 3 
28.7 
4.5 
24.7 
2. 7 
1/4 
30.0 
4.2 
27.3 
5 . 2 
25.3 
3.4 
3/8 
28.8 
3. 9 
24.7 
8.6 
27. 0 
4 . 0 
1/2 
30.0 
1. 9 
25. 0 
6.5 
26.8 
2. 9 
3/4 
27.7 
3. 6 
23.2 
8.2 
23. 5 
6.2 
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TABLE XI 
Mean Recognition Scores and Standard Deviations on Square Targets 
for Tension Conditions for the Three Anxiety Groups 
Obs 1/8 1/4 3/8 1/2 3/4 
High 
Mean Score 16. 3 19. 0 21. 7 23.5 22.0 21. 0 
S.D. 4.6 4.8 4.2 4.6 5. 5 4.7 
Medium 
Mean Score 16.8 20. 5 22.8 21. 5 16. 7 15.3 
S.D. 7.8 5. 3 6 .5 10.6 9. 1 9.2 
Low 
Mean Score 17. 5 15.5 16.3 12.8 13.2 13. 5 
S.D. 5. 5 4. 0 4.7 4.8 4.5 8 . 0 
On the circular targets, the "high anxiety" and "low anxiety" groups 
have almost identical curves but at different levels. The "medium anxiety" 
group rises rapidly reaching an optimum at 1/8 tension. When an 
analysis of trend is done for the three groups, the values shown in Table 
XII are found. The F values for trend and level differences are . 91 and 
1. 27 respectively. Both values are not significant. Bartlett's test for 
homogeneity of variance was not significant for the three groups at all 
tension levels except 1/2 tension. 
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TABLE XII 
Analysis of Trend of Recognition Scores of Circular Targets for 
the Tension Conditions and the Anxiety Groups 
Source of Variation Sum of Squares d. f. Mean Squares F p 
Between Groups 234.2 2 117. 1 1. 27 >. 05 
Between Conditions 208.5 5 41. 7 3.28 =. 01 
Groups x Conditions 115.7 10 11. 6 . 9 1 >.OS 
Between Subjects in 1382.2 15 92.2 
same group 
Subjects x Conditions 949. l 75 12. 7 
(pooled) 
Total 2889.7 107 
However, the "medi um anxiety " group, eros sing the "high" and 
"low" anxiety groups, con tributes the greatest variance and reduces the 
F values. When an analysis of trend is done on the "high" and "low ' ' 
anxiety groups eliminating the ''medium anxiety" group the values shown 
in Table XIII are obtained . The F value for trend differences is . 27 
which is not significant a t 5 and 50 degrees of freedom. The F value for 
level differences is 5. 76 which is significant for l and 1 0 degrees of 
freedom beyond the . 0 5 l evel. "High anxiety, " therefore, is consistently 
associated with better pe r formance under induced tension conditions on 
less difficult perceptual tasks. 
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TABLE XIII 
Analysis of Trend of Circular Targets for "High" and "Low" Anxiety 
Groups for the Six T e nsion Conditions 
Source of Variation ~urn of Squares d. f. Mean Squares F p 
Between Groups 200.0 1 200.0 5.76 <. 05 
Between Conditions 173. 5 5 34.7 3. 06 <. 05 
Groups x Conditions 15. 3 5 3. 1 • 27 >. 05 
Between Subjects in 301. 5 10 30.2 
same group 
Subjects x Conditions 576.3 50 11. 5 
(pooled) 
Total 1266.6 71 
An analysis of the p erformance of the three anxiety groups on the 
square targets shows major differences between the groups under induced 
tension in difficult percep tual tasks. The means and standard deviations 
for the three anxiety groups on square targets are presented in Table XI. 
The curves are shown in Figure 11. All three gro ups start at about the 
same point at Observation. The "high anxiety" group rises as tension 
increases falling slightly beyond 3/8 tension. The "medium anxiety" 
group rises rapidly and drops rapidly reaching the value found at Observa-
tion at 3/8 tension. The optimal point in the "low anxiety" group occurs 
at the Observation level. Any induced tension reduces efficiency in the 
"low anxiety" group. 
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Evaluation of these differences statistically is shown in Table XIV. 
The F value for level differences is l. 88 which is not significant. The 
F value for trend differences is 2. 77 which is significant for 10 and 75 
degrees of freedom beyond the . 01 level.. The assumption of homogeneity 
of var i ance for the three groups was tested by Bartlett's test. At all 
tension levels, the values obtained by Bartlett's test were not significant. 
TABLE XIV 
Analysis of Trend of Recognition Scores of Square Targets for the 
Tension Conditions and the Anxiety Groups 
Source of Variation Sum of Squares d. f. Mean Squares F p 
Between Groups 638.4 2 31 9 .2 1. 88 >. ·as 
Between Conditions 189.8 5 38.0 2. 65 <. 05 
Groups x Conditions 395.8 10 39.6 2. 77 <. 01 
Between Subjects in 2541.0 15 169.4 
same group 
Subjects x Conditions 1075.7 75 14.3 
(pooled) 
Total 4840.7 107 
D. The Effect of Practice on Recognition 
Information on the influence of practice on recognition is available 
by analyzing the recognition scores for the six days irrespective of tension 
level (to control for any influence of practice, the tension levels were 
counterbalanced). The means and standard deviations for the recognition 
scores arranged by days is presented in Table XV. 
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T A BLE XV 
Me a n Total R e c ogn ition S co r e s and Standard Devia tions Day to Day 
Irr e s pe ctive of Tension C on d ition (N = 18) 
D a y 1 D ay 2 Day 3 Day 4 Day 5 Day 6 
M ean Sc o r e 44.4 45.6 42. 2 43. 8 4 4 .6 45.6 
S.D. 1 0 .6 9 .7 1 0 . 3 13.2 12. 9 9 .7 
An anal ysis o f varian c e shown in Table XVI shows a n F val u e of . 6 0 which 
is n o t significan t. The p ractic e session probably eliminated any influe nc e 
practice might have had on p e rformance. 
TABLE XVI 
A nalysis of Variance o f Total Recogniti on Scor e s by Days 
Source of Variation Sum o f Squares d. f. M e a n Squar e s 
Between S ubj e cts 852 0 . 0 17 5 01.2 
B e tw e en Conditions 13 9. 5 5 27. 9 
Int e raction 42 0 1. 1 85 4 9 .4 
Total 1286 0 .6 1 0 7 
F p 
1 0 .2 <.. 0 1 
. 6 > · 0 5 
<L:HA PTER VI 
DISCUSSION OF RESULTS 
A. The Effect of Effort on Visual Recognition 
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The results clearly confirm prediction one derived from Freeman's 
hypothesize d response s e quence curve, that is, in visual recognition an 
increase in effort improves performance up to a point; beyond this optimal 
point, a ny increase in energy mobilization impairs performance. 
The results were consistent with those found by Freeman(~'!), 
Jacobson ( 1{2. ), and Simpson ( 70) on sensory thresholds. A ll three pro-
duced slight changes in bodily tension and found lowered sensory thres-
holds. The rise in perceptual efficiency could be explained as a result 
of this reduction in sens o ry thresholds. A ttempts to study the physio-
logical processes involved in thes .e threshold changes have not succeeded 
in providing an explanation for these changes. 
T he first part of Fr e eman's homeostatic response curve was 
obtained in this experiment. The results did not bear out the expectation 
with regard to the inhibition curve. Practical considerations were among 
the factors that limited further investigation of the response curve. With 
ninety-two presentations each day fatigue would have set in rapidly if a 
tension level above 3/4 had been used or if the subject had to hold the 
pressure for a perio d of time before presentation of the stimulus. If a 
higher tension leve l could have been used, the inhibition part of the curve 
would probably have been found. 
B. The Relationship Between Muscular Effort, Difficulty,and Efficiency 
of Recognition 
According to Freeman's theory, a more difficult task requires 
greater mobilization of energy. Since energies in the organism summate, 
the more difficult the task, the less the amount of induced effort needed to 
produce im p airment of efficiency. 
In this study, diffic ulty was defined in terms of the number of cor-
rect recognitions at the Observation condition. Square targets were 
consistently more difficult to recognize than circular targets, therefore, 
were expected to reach an optimal point of efficiency sooner than cir-
cular targets. 
No statistically significant difference in trend between circular and 
square targets was foun d. Observation of the curves, however, showed 
that with an increase in tension the recognition of circular targets rose 
rapidly and remained at a high level for a long time, while the recognition 
of square targets rose gradually and fell gradually. 
A major question is whether or not the measure of difficulty used 
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in this experiment was adequate. In line with suggestions made by Freeman 
(3Lf), independent measures of difficulty as seen in muscular and physio-
logical activity would have been preferable. It was believed that a priorL 
dis tinction would be adequate as a rough measure of difficulty. The dif-
ferential responses of the three anxiety groups to circular and square 
targets when tension was i ncreased suggest that this assumption was 
justified. For example, the " low anxiety" group went in the predicted 
direction : efficiency on circular targets rose as tension increased, 
while efficiency on square targets fell with an increase in tension. The 
curves of the 11 m edium a nxiety" and "low anxiety" groups were similar 
on circular and square targets, so that an average of the three groups 
resulted in curves which d id not differ significantly in trend. 
Difficulty, therefor e , does not appear to be a simple variable, but 
interacts with anxiety to influence efficiency in many differen t ways. 
Further research is nece s sary to determine the nature of this interaction. 
C. Effort, Anxiety, and Visual Recognition 
Prediction three was also derived from the summation hypothesis 
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and stated that the "high anxiety" subjects whose energy is already mobilized 
in an attempt to handle emotional stimuli, will reach the optimal point of 
tension sooner than "low anxiety" subjects. The results were in the opposite 
direction. There was an i nsignificant difference in total recognition scores 
between the anxiety groups at Observation although the "high anxiety" group 
was slightly higher than the "medium anxiety 11 group, followed by the 1 1low 
anxiety 1 1 group. Increased effort produced divergent curves for the three 
groups: the 11high anxiety 1 1 group rose rapidly and fell only slightly, the 
11 medium anxiety 11 group rose rapidly and fell rapidly, and the 11 low anxiety 11 
group rose only slightly and fell rapidly. 
Many reasons for the se differential responses in the three groups 
might be suggested. Could the results be explained in terms of inter-
sensory stimulation? That is, could there be major differences between 
the three groups in their maximum pressu:res so that the "high anxiety" 
group received less proprioceptive stimulation than the "low anxiety 11 
group? If this were the case, the "high anxiety" group might be showing 
the excitatory part of the curve found in many studies on intersensory 
stimulation, while the "low anxiety" group is showing primarily the in-
hibitory part of the curve. 
Two factors contraindicate an explanation of the results in terms 
of theor i es of intersensory stimulation. First, intersensory theories do 
not explain why there was a difference between the curves. on circular and 
square targets when the proprioceptive stimulation was the same for all 
the targets. 
Secondly, Figure 12 shows the curves of the mean absolute pressures 
for the different tension conditions for the three anxiety groups. The "low 
anxiety" group was slightly higher in absolute pressure for all the tension 
conditions. However, it is doubtful whether this slight difference is great 
enough to produce the large differences found in recognition. The curves 
for the "medium anxiety" and "high anxiety" groups are almost identical 
for the dynamometer pressure, yet there are major differences in the 
recognition curves for these two groups. 
Another factor which must be considered as a possible explanation for 
the results is whether the differences between the groups could have resulted 
from a larger number of guesses in those groups with higher recognition 
scores. In other words, could there be a relationship between 
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caution and anxiety so that "high anxiety" subjects do more guessing, while 
"low anxiety" subjects are the most cautious? Table XVII shows the number 
of incorrect guesses to the targets. Responses of "blob'', "figure", " form", 
or "some target" were no t included. Only those responses were listed in 
which the subject named a specific form or figure even if the figure was 
not one of the ten targets. 
TABLE XVII 
The Number of Incorrect Responses to the Targets for the Three 
·Anxiety Groups (Responses of "blob", " figure", "form", and 
"some target" are not included) 
"High Anxiety" ','Medium Anxiety" 'l Low Anx iety" 
561 629 712 
The results show that, although the "high anxiety" group is more 
efficient in recognition, the number of incorrect guesses is less for the 
"high anxiety" group than for any of the other two groups. Therefore, the 
efficiency of the anxiety groups in recognition is not an artifact of differ-
ential guessin g but is directly related to the amount of anxiety present in 
the subject. 
Deese, Lazarus, a n d Keenan (:::.>.3) found results similar to those 
found in this study. In their work on serial learning in subjects with high 
scores and subjects with low - s cores on the Spence-Taylor Manifest An xiety 
Scale and their performance under different environmental conditions,they 
fo und that the 11high anxiety" group improved in learning in avoidance and 
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non-avoidance situations, while the " low anxiety" group showed a decrement 
in both these situations. T he decrement was greatest in avoidance learning, 
while the "high anxiety" group showed the greatest facilitation in the avoidance 
situation. The authors discuss their find ings in terms of the characteristic 
patterns used by the subjects in dealing with the environment when under 
stress. 
, .. 
Theories of energy mobilization appear to be inadequate in dealing 
with the concept of anxiety. Most of these theories, like Freeman's theory, 
have incorporated ear ly vi e ws of emotional stimulation as a disorganizing 
state which impairs efficiency of all behavior. Recent work has suggested 
that this view is too simpl e and that three factors must be considered 
before the efficiency of a person's response in a particular situation can 
be predicted. 
1. The intensity of the emotion must be considered. Trehub ( 78) 
has shown that visual sensitivity is related to the amount of physiological 
activity aroused by anxiety-provoking stimuli. In this study, "high anxiety" 
subjects were more efficien t, tho u gh not significantly more efficient, ev e n 
when there was no induced tension. 
2. The task must be clearly described. For example, avoidance 
learning may be facilitated when anxiety is high (23), while non-avoidance 
learning may be inhibited (23 ). In this study, difficulty interacted with 
anxiety and effort to p roduc e different results in perceptual efficiency. 
3. More frequently neglected than the other two factors is a 
description of the individual's learned patterns for handling stimuli 
when under stress. Eriksen and Davids (28) found that the Spence-
Taylor Manifest Anxeity Scale correlated highly with the Hysteria-Psy-
chaesthenia Scale of theM. M. P.l. and independent judgments of the 
adjustive patterns, e. g. defense mechanisms, used by the individual 1n 
an attempt to handle threatening stimuli or conditions of stress. 
In many ways the situation in this experiment may be considered 
equivalent to a condition of stress. With an increase in difficulty (from 
circular to square targets) and a rise in the amount of induced effort 
(increased dynamometer pressure) ;an increase in stress could be said 
to occur. As stress increases, the groups divide accordi ng to their char-
acteristic adjustive patterns. 
It is difficult to evaluate the self -report approaches as measures 
of anxiety when nne thinks systematically about psychodiagnostics. One 
way of evaluating the Spence-Taylor Scale has been suggested by there-
sults of Deese, Lazarus, and Keenan (:2.3) and Eriksen and Davids (2S) 
as well as by the results of this study. The items in the scale may be 
considered threatening stimuli toward which the person reacts in a char-
acteristic defensive way. Those subjects scoring high on the Spence-
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Taylor Scale may use as defense mechanisms intellectualization and isolation 
in an active attempt to deal with the environment. They would therefore 
be expected to improve in performance and become perceptually "vigilant" 
as the situation becomes more stressful. 
On the other hand, those subjects scoring low on the Anxiety Scale 
may be responding to the scale with the hysteric defenses of denial and 
avoidance. They block out the environment when under stress therefore 
would be expected to perform in perceptual tasks in a manner analogous 
to "perceptual defense " . 
This explanation appears to be consistent with the results obtained 
in this study. 
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CHAPTER VII 
SUMMARY AND CONCLUSIONS 
One of the theories proposed to explain the influence of work on 
performance is Freeman's theory of energy mobilization and discharge. 
This theory is based on two major hypotheses: 
1. Efficiency is a function of the amount of energy mobilized at 
a given time. 
2. The amount of energy mobilized at a given time is the sum of 
all activities mobilizing energy in the organism. 
The following predictions were derived from these hypotheses and 
Freeman's theoretical formulations: 
1. Starting from a state of zero induced tension, efficiency of 
visual recognition will rise to a maximm;n, then decline as the amount of 
induced tension increases. 
2. The more difficult the recognition task, the sooner the point of 
maximal efficiency will be reached. 
3. The point of optimal efficiency will occur sooner in anxious than 
in non-anxious subjects. 
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To test these predictions, three groups of six subjects scoring "high", 
"medium", and "low" on the Spence -Taylor Manifest Anxiety Scale were 
presented 10 targets for recognition at rapid speeds under six conditions 
of muscular effort. 
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The general effect of an increase in effort was consistent with the 
first prediction. Perceptual efficiency rose to a maximum at 1/4 tension. 
Beyond this point, an increase in muscul ar tension resulted in a progressive 
decline in efficiency until performance at 3/4 tension was not significantly 
different from performance at Observation. That is, a reverse U -shaped 
curve was found with the optimum point at 1/4 tension. 
The effect of difficulty on perceptual performance under different 
conditions of induced tension was not as predicted. Difficulty interacted 
with anxiety and the induced effort condition to produce different results 
in the three anxiety groups. Only the performance of the "low anxiety" 
group was consistent with the second prediction. 
The results on the third prediction were in the opposite direction. 
Under induced tension, the performance of the "high anxiety" group im-
proved a great deal, while the performance of the "low anxiety ' ' group im-
proved only slightly and dropped rapidly. These results were inconsistent 
with the second hypothesis derived from Freeman's theory. They were, 
however, consistent with recent theoretical considerations based on studies 
of the characteristic adjustive mechanisms used by the subjects in various 
threatening situations. It was suggested that as target difficulty increased 
and induced effort was increased a condition of stress was created and 
the subjects used adjustive mechanisms in perception they characteristically 
employed in dealing with threatening stimuli. 
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Number of C o rrect Recogni~ions of All Targets for Each Subject 
for the Six Experimenta l Conditions 
Conditions 
Subject A nxiety Score 0 1/8 1/4 3/8 1/2 3/4 
1 3 40 50 48 48 50 52 
2 1 53 4 0 41 36 42 54 
3 5 2 5 34 2 9 35 3 0 2 2 
4 5 38 4 0 38 29 37 29 
5 5 38 38 44 39 37 35 
6 5 46 3 9 50 52 44 3 0 
7 13 45 51 45 25 28 39 
8 14 26 44 47 50 41 22 
9 14 31 40 36 26 26 20 
10 14 43 48 52 43 38 37 
1 1 15 32 49 54 61 52 49 
12 15 67 63 67 73 65 64 
13 28 40 42 52 63 52 53 
14 25 38 45 44 41 45 37 
15 26 51 52 61 57 58 53 
16 24 33 36 44 52 54 41 
17 25 41 53 50 46 59 55 
18 28 47 54 59 55 44 52 
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Number of Correct Recognitions of Circular Targets for Each Subject 
for the Six Experimental Conditions 
Conditions 
Subject A nxiety Score 0 1/8 1/4 3/8 1/2 3/4 
1 3 20 28 29 31 32 34 
2 1 30 26 24 25 27 28 
3 5 17 23 21 25 24 19 
4 5 22 23 24 23 27 19 
5 5 22 21 24 25 24 20 
6 5 24 27 30 33 27 21 
7 13 29 28 22 15 22 27 
8 14 15 22 23 26 22 12 
9 14 22 29 25 18 20 17 
10 14 24 28 29 20 2 0 21 
11 15 17 29 29 32 3 0 27 
12 15 36 36 36 37 36 35 
13 28 21 24 32 33 32 3 0 
14 25 21 30 27 24 28 21 
15 26 29 28 35 30 29 31 
16 24 24 24 27 28 32 27 
17 25 28 30 25 25 31 28 
18 28 29 32 34 33 28 29 
8 0 
Number of C o rrect Recogn itionsof Square Targets for Each Subjec t 
for the Six Experimental Conditions 
Con ditions 
Subject An x iety Sco re 0 1/8 1/4 3/8 1/2 3/4 
1 3 20 22 19 17 18 18 
2 1 23 14 17 11 15 26 
3 5 8 11 8 10 6 3 
4 5 16 17 14 6 10 1 0 
5 5 16 17 20 14 13 15 
6 5 22 12 20 19 17 9 
7 13 16 23 23 10 6 12 
8 14 11 2 2 24 24 19 10 
9 14 9 ll 11 8 6 3 
10 14 19 20 23 23 18 16 
11 15 15 20 25 29 22 22 
12 15 31 27 31 36 29 29 
13 28 19 18 20 3 0 2 0 23 
14 25 17 15 17 17 17 17 
15 26 22 24 26 27 29 22 
16 24 9 12 17 24 22 14 
17 25 13 23 25 2 1 28 27 
18 28 18 22 25 22 16 23 
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Maximum Pressures in Kilograms for Each Subject for the Six 
Experimental Days 
Day 
Subject 1 2 3 4 5 6 
1 44 39 42 50 54 52 
2 4 0 48 42 44 44 44 
3 33 28 30 28 31 28 
4 31 37 38 33 32 32 
5 36 33 35 38 40 40 
6 64 56 60 63 63 68 
7 29 28 24 34 26 34 
8 29 32 27 26 24 23 
9 54 48 50 45 45 55 
10 39 39 40 44 40 38 
11 24 24 19 18 24 20 
12 40 32 35 34 36 39 
13 36 37 38 42 41 43 
14 34 35 38 36 38 37 
15 18 14 16 19 20 19 
16 40 43 47 44 36 42 
17 40 36 36 38 44 42 
18 34 32 36 38 35 35 
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Absolute Pressures in Kilograms for Each Subject for the 
Tension C onditions 
<.:::ondition 
Subject 1/8 1/4 3/8 1/2 3/4 
1 4. 8 10.5 18. 7 27.0 39.0 
2 5.3 11. 0 16. 5 22.0 30.0 
3 3.5 ' 7. 8 10.5 16.5 21. 0 
4 4.0 8. 0 11. 7 18.5 28 . 5 
5 5.0 9. 0 12. 4 17.5 28.5 
6 8.0 14.0 22.5 31. 5 47.3 
7 3. 5 6.0 12. 8 13. 0 25. 5 
8 3.4 6.5 9.0 11. 5 21. 8 
9 5.6 11. 3 20.6 27.0 36.0 
10 5.0 9.5 14.6 19. 5 30. 0 
1 1 2. 5 6.0 9.0 9.5 14.5 
12 5.0 8.0 13. 1 17. 0 27.0 
13 4.6 9.5 15. 8 20.5 32.3 
14 4.7 9.0 14.3 18. 5 25.5 
15 2.4 5. 0 7. 1 9.0 10. 5 
16 4.5 10.5 15. 0 26.5 35.3 
17 5.3 10. 0 13. 5 18.0 28.5 
18 4.3 8.0 13. 5 19. 0 26.3 
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A PPENDIX D 
JT~'l'IWCTION3 
Do no"':. YT.C'ito c-r PO.:rk on :~rj_ s b{)ok1et i .n anv vrayo Your answers to 
the statcmeilts are to bo :cor:ordeC: ~I;]z ern the ~~~~-~:!:.~ Ansvre:r Sheet. 
Place the m11Iibe:r on the 1;.p;:P:.:- :d.ght hand ccrlYl r of the Data Sheet 
in the space in the uppr;r r:~g~rt. h.:.nd Cv:::'nc r of' the An~ !'rer Shoot . Please 
use pencil. Afte:::' you h2,vu comp::!.c t0C. filling in this blank3 finish reading 
these instructions. 
The statements in this booklet r eprescmt experiences, ways of doing 
things, or beliefs or prc f oC'e nc c>s ·c. ll:::.t 2 rr~ t ri.w of scrnc people 'out are not 
-true of others.. You ara to re~c1 o;o ch str~tdr. c::nt and decide whether or not 
it is true with respect t o you.roe:u·., If it i D t rue or no:-:;t ly tn'e , blacken 
over tho l e+/ tcr T on the A:tswer 81-:out :Ln the '!.·o 11-rr~1n:·ou rC;~:fTFics-d>au as the 
statement y ou ar8 ansvm:rinG• I ::' t .b,_; s 1: .. <tt .-n1C;nt . j s aot ·<1~;-, ... a~ Jy- tr1'.e cr i s 
not true at all , blacken o,;cr the kttr, r F :h:. t he nllii:be~,:;~cri;o:"·~---:rou must 
llilS"vrorthe statement as carefully and hoYJ.::::s tJy :1s y ou carL, Th.:;j_~c a re no 
co:rrect or vr.rong answers; We f.l r o inte r ested in the way you_ work and in 't:he 
t hings you believe. 
Rer:1ember : Hark the l etter T if the statement is true or mostly true ; 
marl{ t ho l et t e r F if the statument is :false or mostly fa---:::sc. Bo sur o tho 
l etter ' rou L::'..ackon is in the row numbor ea-DL: same as tho item you arc 
an.s~'TC l'G Lng . Hark e ach itom as v ou como to it_; be sure you mark ~-' and 
only one , ans-rrc r for each item . Here is an example: 
I would like t o be an artist T F 
If you vrould like to be an a ):t j_st, that. .. is, if the s·tatemcnt is t:ruc as 
f<1r as ~rou- 2ru concern :~ d ;, ;:rem ··rc1i.1d bl<"ckcn tho T. If tho statement is 
f;.:.Llso , vou vrould bl::tcken th3 l uttcr P. 
If you have any questj ons, pl 8P..s c ask t hem no·rr. 
DO NOT :MARK ON THIS BOOKlET 
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1. I am often sick to my stomach. 
2. I do not tire q:'~:ickly .• 
3. I am about as nervous as other peo~)le. 
4... I have very .few headaches . 
5. I wor k under a ':;r eat deal of strain. 
6. I cannot kee? my m:Lnd on one thing. 
7. I worr'r over money and business. 
8. I have diarrhea ("the r u.ns ") once a month or mor e . 
9. I blush as often as others . 
10. I have night mar es every f Aw ni ghts ., 
11. I worry quit e a bit over ;JOSsiol e tro,Jbles . 
12. I practically never bl ush . 
l3a: I am often afraid that J am going to blush. 
14.. My hands and feet are usually warm enough . 
15. I svreat very easily eve.q on cool days. 
16 . ,_._'hen embarras sed I often break out in a svreat which is "Very annoying. 
·--
17. I do not often notice mY heart nounding and I am seldom short of breath. 
l B. I feel hll_ngry alm0st all the time. 
19.. Often my bo·wels don 't move for several da.ys at -a time . 
20. . I have a great deal of stomach trouble. 
21 • . At times I lose sleep over worry. 
22~ 1W sleep is restless and disturbed. 
23. I often dream about things I don't like to tell other people. 
24~ I am easily embarrassed. 
25. My feelings are hurt easier than most people. 
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26. I oft en fi!1d myself vro-rrving about so:metl:'lin~. 
27. I wish I could be as ha.pp;r HS others. 
28 . I am us ,_caJ l y caJm aml not easj_l y upset, 
29. I cr:r easily. 
30, I fe el anxious about s omething or someone almost all of the time .. 
31. I am happY most of t hG tunc . 
32. It makes me nervous to have t o vv<>.it. 
33, At times I e.m so restless that I cannot sit :Ln o.. chair for very long, 
34. Sometimes I become so excit ed t'l.J.t I find it hard to e;e t to s l eep, 
35. I have often felt that I faced so r.1any difficulties I could not 
overcome them. 
36, At time s I ha·re been worried beyond r eason about something that 
r eally did not matter. 
37, I do not h.::!Ve as many f ears as my fri3nds, 
38. I have been afraid of things or peopl e that I knew could not hurt me. 
39.. I cer tainly feel_ use Jes s at t:J.rnos. 
L~o. I find ~-t hard t o ke en nr.r mind on a t ask or job, 
41. T am more self-conscious F :an most peopl e . 
L~2. I am the kind of per son "''lo tc.kes things hard, 
43. I am a ve~r nervous person, 
~. Life is often a s train for me . 
4.5. At times I think I am no good at allo 
46. I a'll not at all confident of myself, 
47. At times I f eel that I am going to crgck up, 
48. I frequently notice my hand shake s when I try to do something, 
h9. I don't Hke to face a diffictclty or make an important decision. 
50. I run very confident of myself. 
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ABSTRACT 
Efficiency of perceptual performance has been shown to 
be a function not only of stimulus variables such as size and 
shape, and physiological variables such as adaptation and 
visual acuity, but also of psychological variables such as 
effort and anxiety. 
Although there have been a large number of studies on 
the effect of these psychological variables on performance, the 
results have varied. Many theories have been proposed to 
explain the variety of results. 
Freeman has recently attempted to unify the contradictory 
results by a theory of energy mobilization and homeostasis. 
He has suggested that as the amount of energy mobilized in a 
task is increased, response efficiency is first facilitated 
until an optimum is reached. Beyond this optimum, an increase 
in energy mobilization produces a reduction in efficiency until 
inhibition of performance oecurs. 
Freeman's theory is based on two majob hypotheses: 
1. Efficiency is a function of the amount of energy 
mobilized at any given time. As energy is mobilized, 
efficiency first rises to an optimum, then falls 
until inhibition of performance results. (Freeman 
calls this the homeostatic response sequence curve) 
2. The amount of energy mobilized at a given time is 
the sum of all activities mobilizing energy in the 
organism. (Summation hypothesis) 
These hypotheses were tested by presenting stimuli 
varying in difficulty and under various degrees of induced 
muscular effort to subjects differing in anxiety level. 
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Three predictions were derived: 
1. Starting from a point of zero induced effort, 
efficiency of visual recognition will rise to 
a maximum, then decline as the amount of induced 
effort increases. 
2. The more difficult the recognition task, the less 
the amount of induced muscular effort needed to 
reach the poAnt of maximum efficiency. 
3. The point of maximum efficiency will occur under 
less induced effort in anxious than in non-anxious 
subjects. 
THE EXPERilYIENT 
Sele ction of Subjects. The Spence-Taylor Manifest Anxiety 
Scale was used to classify the subjects into three anxiety 
groups. The Scale (Short Form) was administered to more 
than 300 university students. Eighteen subjects were 
selected for the experiment. There were six subjects in 
each of the three anxiety groups. Subjects with scores of 
1-5 constituted the 11 low anxiety" group, those with scores 
of 13-15 the "medium anxiety" group, and those with scores 
of 24-28 the 11high anxiety" group. All the subjects were 
male, right-handed, and had 20/20 visual acuity (corrected 
or uncorrected). 
Procedure. Ten common photographic resolution targets, five 
circular targets and five square targets, were presented 
randomly for recognition in an electronically-timed 
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tachistoscope at the speeds of .002, .004, .006, .008~ .010, 
.012, .014 , and .016 seconds. The visual angle subtended was 
17.9 1 • 
Fractions of the maximum pressur es at the end of fifteen 
seconds of gripping on t he Smedley hand dynamometer were used 
as the effort conditions. The conditions used were 0 1 l/8, 
1/4, 3/8, 1/2, and 3/4. The order of the effort conditions 
was counterbalanced in each group. 
When the subject pressed t he dynamometer with his left 
hand to the value set for the day, the target was exposed. 
The subject was asked to describe what he saw. 
RESULTS 
Prediction 1. The overall relationship between effort and 
visual recognition was in the direction predicted. The pomled 
results for the three groups showed a rise in the number of 
targets correctly identified until t he maximum was reached 
at 1/4• Beyond 1/4, an increase in muscular effort resulted 
in a gradual drop in efficiency with performance at the 5/4 
level not significantly different from the performance under 
no induced effort. An analysis of variance of this curve 
showed a deviation from a straight line which was significant 
beyond the .01 level. 
Prediction 2. The definition of target difficulty used in 
this study was in terms of the performance at the Observation 
level. Those targets with low recognition scores under 
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no induced effort were considered more difficult. Square Targets, 
therefore, were consistently more difficult than circular targets. 
An analysis of variance revealed no significant difference 
in th~ eff~ct of induced effort on targets varying in 
difficulty. However, when the performance of the three 
anxiety groups on square and circular targets was compared, 
the performance of the 11 low anxiety" group was in the 
predicted direction. The effect of difficulty appears to be 
a function of its interaction with anxiety and induced effort. 
Further research will be neceasary to determine the nature of 
this interaction. 
Prediction 3· The results were opposite to prediction three. 
Although there was no significant difference between the 
performance of the three anxiety groups under no induced effort, 
the 11high anxiety11 group improved in effiei~ncy as effort 
incfeased, and remained at a highly efficient point even 
at the 3/4 level. The 11medium" anxiety" group, following the 
pooled curve, rose as effort increased, then fell with 
performance at the 3/4 level not significantly different from 
the per~ormance under no induced effort. The 11 low anxiety" 
group rose only slightly, and fell below the performance at 
the Obser•vation level. A trend analysis of the cui•ves for 
the three anxiety groups was significant beyond the .01 level. 
DISCUSSION 
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In the present experiment, while Freeman's theory predicted 
the overall relationship between energy mobilization and the 
efficiency of performance, as well as the performance of the 
"medium anxiety" group, the results of the 11 low anxiety" 
and the "high anxiety" groups were inconsistent with his theory. 
It was suggested that Freeman •s theory of energy 
mobilization could not adequately handle the concept of 
anxiety. An explanation of these results has been suggested 
by some recent studies. They suggest that three factors should 
be considered in predicting performance in a given situation. 
First, the anxiety level of the subject should be evaluated. 
The second factor is an evaluation of the nature of the task. 
The third factor is the manner in which the person handles 
threatening stimuli and situations of stres$. It was suggested 
that as induced effort increased and the task became more 
stressful, the subjects employed the characteristic adjustive 
mechanisms they use in threatening situations. Thus those 
subjects who denied anxiety in the self-report anxiety acale 
blocked out more of th~ environ.ment as stress increased# 
while those subjects who were hypersensitive to anxiety symptoms 
were more sensitive ( 11vigilantu) to the environment with an 
increase in stress. 
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